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ABSTRACT : PURPOSE: To obtain the subject new protein derived from Mycoplasma galllsepticum, 
usable as a component vaccine for preventing infection of birds with mycoplasma, by 
integrating a gene derived from Mycoplasma gallisepticum into baculovirus, manifesting. 

CONSTITUTION: A new antigen protein is capable of being reacted with immune serum of 
Mycoplasma gallisepticum or infection serum of Mycoplasma gallisepticum, shows pure 
antigenicity, has a restriction enzyme cleavage map of the formula (ATG is initiation 
codon; TAA is termination codon; Xb is Xbal; He is Hinclll; Sc is Seal; V is EcoRV; Pv is 
Pvull; Ps is Pstl; G is Bgtll; Sp is Spel; Ss is Ssrl; Dr is Dral), shows antigenicity of about 
32 kilodalton molecular weight encoded by a DNA derived from Mycoplasma gallisepticum 
and is usable as a component vaccine for preventing infection of birds with mycoplasma, 
by integrating a gene derived from Mycoplasma gallisepticum into baculovirus, 
manifesting. 
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IttfflFttsRottHl 

6 ] »*i&tf 3*e^#. 40^rD^ 

A- h^CD^ nX^X^ . #yirX^x?A<D#tj[^> 

a> &a wax* »e-?--e*> s tt*a 4 * ^ «: s eaott* 

^fcS»**4*fett6|E«oa*.|ftx.9^^*r*S* 
S»*«4*fctt6|B«0!>|ft*Sl*.9>fy^firffii^5r 
[000 1] 

• Xf yirX^X7Aco^|j^>v^g % -tttSr = — Ki" 

sate^ t-rzv 

^7X7 . ^y^^^X7AO^^>-XN o ^g60®i^ 
10 0 0 2] 

wto-efe^^^xv . ^ytXf^^A (m 

ycoplasma gallisepticu m) i& 



8»auMcs*ft&flFtta*&t 

tzh~t 0 ^aX9X-? • Xfy-fc^-f X>A«» 

J: o T!»*>ftSEflB *MfiT UT 17 * ^ ^ 

1 1 1 7 9 5«^«T?BB^SttTV^. 

u c*tfe'r«jR©^>f • xf y-trX^-YX?^ 

ft*oSas* VTMLft < ffi v ^KJ§M£fiJB#-e# ft 

«>e>itrv^. «rt2^#ft^«*^€>^3^7 

X-^ - # y-fe^-f XiAAjfecDlftliR^v^^JtSriie-T- 

feHtlf^ 1 1 7 5 9t^«4W . £ 

0>J:5ft*-cr4* £USWB3*a*4>ftv\ SSLfc^^ 
*Ko£iJKttas«T • *«rsft*<0lKHa***(sa^ 

SHRttM^lk 5 Bfettft v^ft ifoBBJH^fc 9 . M^icig 

(0 0 0 3] 

OfiilR^W«^K*r», a^/i^3X7X^. 
Xf y -fcX-r w X; Afe^O^H^ V'<^Kttat2r&«rH*l 

Xf»? *^^*A**(O0tJB^>^^SfSrai/^b, * 
bi:^3X7X-7 . #y ±-7?- * * J*&jk<o&M* ^ 
s< * K £ = - Ki" 5 iSte^ A. fcla^& x. 9 >f A- 

[0 0 0 4] 

^Stf4, ^aX9Xv • Xf y -fe^-YXJ^ajjafg 

$fct4^-f ^x^x-^ . xf y-fe^^AtfftiMft&jR; 

•(CA*-T*H1 ©»JIS»*«J»f^«&HSr*r-r5DNAE 
3 2^a^/Wh>(05>^S«:^r*r5ia2*fe^El3 

tc ^-r r ^ # r ^ y sftS^J £ t> o^tm ^ ^ » 
ict $ /nen^iHii • ^ ■ - if a, «jD**vfc 

t><D-e$>e^ »^L<{4S2^^:f4^3<or^y^S 

^c_bot>^-c*>5o &z&w~?\<^?mm&n. dnav- 

-ir^^AXjftWf^^^ TDNAS I SJ ($§3fc5c : S 
Pig (^) ) JcJ:9»3e*ttfct><oSrJ8aiti--5t>o-C 
$?5o -<OftJB^w5^»4. TOctfc^otSil^ 



•2- 



[0 0 0 5] ^K^Sfi^tt, m^M**'**** 

<Bft#«l£ UTS 6tfc (ATCC 15302) , PG3 

1 (ATCC 19 6 10) *£#«33*3;h,a. 

[0 0 0 6J -hiSStlE* W^S^WM^irt^^y 

-2. 0 (lo glo ) 3ftSJ»f>tuS»Sr»-§-i-ixtf J:v\ 

-y hyic*tu ^sikg^fcipaai^v 
^^^3^7X7 . tfyirX-TV* A^$feffiy^ 

[0007] *mm<Dm*&z-V4/v>xn s ^^^y? 

[0 0 0 8] »^lft*.Ttf#2/^^^>r/^lC«**bS 

«iWi<oaijia+-eit«prffi*<><ods»*b<. *©a# 

0U£LT. ATCC VR-251, ATCC V R 2 
50, ATCC VR-2 2 9, ATCC VR-24 
9, ATCC VR-2 8 8, MdSJEtt, flSTk**, *if 
<Z>^£ ^77 »>A^y^^^^/^-^>^r 
^^^ir^^^/^Tfcot, NPtt (^flSfbAg 



# (Autographa cal i fornic 
a ) . hi) a^Z/l^T •<■=. (Trichoplusia 
n i ) v 7^^^7 • sJ-^ (Rachiplusi 
a ou) , ^fl/y7^ (Galleria 
mel lonel la) % tiOtTyf* • y (Bom 
byx mor i) ft ¥<D^j£<Ds<lr 3. n /W*-^, 
^777 • # y 7^;l/= ^irzK^try • 

cNPV-BmNPV^^? ; 0*S^$5 9@# 
ffitttt&fltStffg'ft. 15 91, 19 

8 9^ mmb. B^m^^meo^imm^mmmw 

B^f*f^ M7 8ls 1 9 9 03s Kond 
o , Ma e d a £>> J. Vi ro 1 ogy, 65, 36 
25-3632 (1991) ) (D& i&s^ffy v Kt> 
>T/W^^^$ix5o ^•Ct>AcNPV"BmNPV 

[0 009] *1t* 7^3^7X7 . # yirXx^A 
1 7 9 5*^«lcH^**LfefiaR^V^^Jt*=2— Ki" 

v-t^s 2>j±&$:(Dm4\z.^£ tizmmmmwmmm 
5Rxfme) a^tf<b*b5 0 ni5*5<j:^|gi6-e^$tts 

^Sga^J^®9 8 6#i~£59 8 8#@*5j;t^l 0 4 
8#@~ 1 0 5 0#l^lS^^-C«NNN^$)5 e 

X^-<^^f^T^ hy^h7r>i: bTSf?$^rv>-5 
tfScfllS (J. Bacteriology, 172 
(1) . 504-506 (199 0) ) 0 U^U, il^ 
HTGAtt»Jh3K^!3, 7^/i^3-Kt5t> 
0-C«ftv\ ttoT, S»t-r5^^^KSr»»S^r 

*5fctf>iats^<DTG a^tt ^ y mt l,Tmm£tiZ> <fc 9 

^<t<, **WOjllfi«-eW:^ixe,<0«SS:*lCTGG 

7X7 • if v 4 * j*izm^zh<ox&>ti&mcm 
mZihft^ttK ^ratuseft (atcc 15 

3 0 2) % PG 3 1 (ATCC 1 9 6 10) ftif*S«^ 

(D5' ±m\cp hi/?— ^$r=i— K-rsae 
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[0 0 10] *»«^35^ftiL jr-f ^«r**-t--5*tt 
mDNAW OUT. *fc*j^a««i:V^5) i-^ 

im ^jt«pBR3 2 2, pBR3 2 5, pBR3 
27, pBR3 2 8, pACYMl (V i r o 1 o g 
y, 173, 674-682 (1982)) % pAC3 
73 (Proc. Natl. Acad. Sci. US 

A. 82, 8404-8408 (1985)) , pUC 
7, pUC8, pUC9, pUC19^^7^^ 
K, 7l—~7 7 — v 7 . Ml 37r-^4ifO^S7T- 

i/, pHC 7 9^^ri#3^$ KjPM**£ft« 

^;ifcf, pBR3 2 2, pBR3 2 5, 
pUC8, pUC9, pUC18^TO^7^^ X 
*77 — v*, Ml 3 77- ^ftWT- pHC79 

*an*^/w*«:Jflv pACYMl^pAC 
3 7 3COJ: 9 ^^an T>-f yw*. h7y777^^ 

xmA'X<Dmm£ip&mti:m&k ltj*, n 

P^DNA(D^7. 3kbp<^EcoRIIr^ j^5. 
2 k b pCOH i n d IIlWJi*, $15. Okbp^Eco 
Rl-Hind IIlBrJi\ #J4. OkbpOB a mH I 
»^*^t*WaWft*«rjBc-r«W6 (4MM*1-16 
8 2 79^) ^^rat3^^/W^<DifJHc 

^(Science), 219, 715-721 (19 

8 3)) tt^as«?j*Sjh,s. 

[0011] #*WCffiV^*l5^n*-^-t 

ft56?^'e7'D ^e— * — £ LT^ratc^tg bps 

ite-^cO^oqE—^— , l l KsK!) K£=» — K*T 



KfS !7 * /W^it^^O^n 

^^i-^^^^n^—^— (A. J. Davidson et. al. , 
J. Mol. Biol., 215, 749-769 and 771-784, 1989)-^ 

&M*ZlZ£9&&£tl1tk<D (itt tl^TT TT 
TT TT T TT T TGG C ATAT AAAT AAT AA 
TAAATACAATAATTAATTACGCGTA 
AAAAT TG A AA AA CT A T T CTAATTTA 
TTGCACTC^$tl6tO) £t>*>V^S£. 

— Ky ^^r=i— Ki-sate^o^n^— ^— (^ 
t, #y — Ky v^n*— ^— irv^p) -^>ioKzKy-< 

[0012] &temcmfr&?L$>c/i'X&i¥9i'tz>\z 

/ADNA©Blc«raa*jftt«:irS^ *a^&x.* 

miimmsmm&mm osat, cef^ 
•ait* &mm9ti,*?mm*zhm3i<Dffl&iz%mtt 

i:UT(i, S f SttJB^BmNjBJfift^aprffetbSo 

ffftfctt:. S f 9^BJ8&^rffll^#^l 0%i>^^jk 
JflSr'&MMSrC. 2 8 trCSSM"* bv\ r 

[0 0 13] **M^»^»x.^!7^^^tt. ±B©i 



-4- 



[0 0 14] *l^!7^fyn 17 

i««i:aAU, gD^imr £t>pTi&-TNfc5 0 

[0 0i5]Mi(i, lSfefcO, 

1 0 2 -1 0 7 PFU (yy-fj&J&mm "Cfc 
So ^m--6*&^tt, r<DS&£3£&^ft^o£S 
^WCSWAttfcJxSttfr^ftJRbfe 9 1T0. 01- 

imi aaici-tbtf j:v^ 0 

lAitraj^h^ #-f=Xf, 773^!)^ -tr 
tTTS, T ArVy (Autograp 
ha cal i fornica) s Spodopter 
a exigua s Tricoplusia ni ^<£> 

tLTS f *?BSS I PLB-S f - 2 1 AEft 

AS, S f 9*JBflS#) % TNttjf&fcitfBmffllS («*. 
tt, BmNftBflg, SES-BoMo-15A», ES 
E-B 0M0 - 1 5 A I.ISBBJS, EISES-B0M0 
- 1 5 A I I e*flJ9& s NISES-BoMo-CamI 

ammo &mtft>nz>o mz&, 

TAcNPV-BmNPV^I/^^ S f JRMS^B 



«r6#*«tf«^S*t*. flW*^»««tK. asm 

[0 0 17] 

[»9l02i«] KIT, **WlcitttfTlf3EKy^^ 
d * — «ffiSr*i-S D N A £ »TiBft*-C» 

«©^ft»W*>v<*«±, g*W=^7XT.^ 

y -t ^ -r x> Aj8Stoetc*M-s v?^>t tttffi -e*> 

[0 0 18] KT**WSrlOfi«*5J:tf**«lcJ:5R 
ttftv\ 

[0019] -^r^^x-^ . # y-t:/ 

(1) ^3^7X-7 - 3tf9-fe^-f *A • y/^D 
NAOHS 

^3^7^ - ^ytXf^^AS 6tfc£ 100ml 
©PPLO/o^SHOTiC2 0%Kjfa.flN 5 

— /wuy KSr»»llPi"CW»Ufc««:#»t?. 3 7t3 
-5 0««Lfc o ^a^5X^ • Xf y-fe^^Atf) 

«^Tl, ^$:8 0 0 0G, 2 0»Ba*L>U * 
^Lfco SfeK:««:«:#ai»<Dl/l OgiOPBS^ 
SH6U 1 0, OOOrpmXG. 2 0 5MRHK<fr 
Lx *^b^ 0 iRft«*S:Wt52. 7ml^PBSi:{g 
■ U l%lcft*«l£SDS«r, cff>(Cl 0 /i gORN 
aseSrlDi, 3 7 TC 3 0 y^a-<-* h U*B b 

U ^□/7X-7^!)t/f>f*A.yyADNA 
200/ig £#*io 
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[0 0 2 0] (2) TM— 1 iSfS^^r^n — ZflC L>1t 

-hie (i) r«iM3/7X7^yt/f^ 

ADNA1 n g£Xb a I-eMfbU r 0.. 6%igt47 

W&WL (0. 5M Na OH. 1, 5M NaCl) (C 

H^pH5. 5) iCl 0#^bT*ftJtD&6fSS S 
Cm (0. 7M NaCK 0. 0 7M^xy|^tMj 

P H7. 5) *T?^-T n>J* VT/l^iCfe^L 
fco M^t8 0t-e2Wt#lt, 4HSET 
(0. 6M NaCK 0. 0 8M Tris-HC 
U 4mMEDTA, pH7. 8) - lOflDenha 
rdt-0. 1% SDS-0. l%Na 4 P 2 0 7 - 
5 0/ig/ml^nSfDNAi:pUM-l 
¥2-111 7 9.5»I) Sr*«feiC«tN««Ufct><0 
*r*P^T, 6 8t: l 4^W^ y — > 3 vl: t 

[0021] (3) Xbal ffiitm 3 . 4 k p b W Jt 
<OpUC-l 9— co^ n — - v^&tF^ P^-y^yy 

_hfei- (i) -cm a / 7 x-7 ^ y t 

>f ^ADNA4 ^ g^Ji^Xb a I T*iM, 0. 
6%fii»jSr^ti^yyl,««cacft|fe % »3. 4k bp 
<0^#£r(HlllXb*: o -£>&rjt£r. Xba ItBfctCjioT 
PSgbfcpUC- 1 9 t Vtf— flCiotlfifU ^> 

4-^nq-3 — f >-Ky A—/3-D-#7^ Y\f"7 J 

->Ko. o o 3%, >r y^n tr/^^-- 0 — d-#7^ 
htf^y^Ko. 0 3mM. 4 0/i g/mirytf^y 

«e^u Jiia (2) kmm<Djjmx-s^y})yj-e~> 

m P uTTMi k%m?tz 0 

[0 0 2 2] «#«-2] 

(1) T TM— U^-K«^y/^TTMG 1 

SE (TGA-^TGG) IfcTTM- 1 ' OfES (Hj7# 
AS) 

(3) OpUTTM-lMWWSa c I 
tEcoRIt«0. 8%ffi»jfcT#n — 
ft*»lC«U TTM-1C05' J|ft«r£tfl. Ik bp 

OEUKU Ml 3mp 1 17r-^S a c I t 

e c o r i -emmzttm)i t y tfmj; o *jb u 



7t 0 rosJS»«i:, 3 7tt?2 4»H«ltfc*»B 

TGlCS^l 0 OmMt^SJ: 5 K I PTG^ 
tTX-g a 1 &2%bttZX5\z£b\zm*-1tt&WLk 
m. o. i . 1 Klfc* J: ?^ U^3eJtWft^ 

T@ffc£ii\ 3 7t/2 4^^a^-ht5 0 ffl 

*»{>TTM-1©1. lkbpDNASr$tffi^*i7 
7-^TTM-lNSr#fc. KMEt^ pUTTM-l£r 
EcoRItEcoRVtiM, 0. 8%*&fflL£T;*f 
o-^y/wmaScl&^ftL, T TM— 1(7)3' 
^0. 4 k b pOfr>t$ry/i-i t?(HUlRU 

1 3mp 1 O^t—^^R coRItEc o RVCHS 

1. lkbpDNA^p^y^^*j£t\ T 
TM- 1 COO. 4kbpDNA$r^Mx77^ 
T TM— 1 C&m^o 

(2) #8^*x.7 7- #«DNA<D!iag 
_b|5 (1) T*#b^Zl®^cDjm^x> r T--^iCOVN 
t\ 10 0ml<D2XYT^"C3 7 t t:-ei|?ltt^5 
WWTGllCm. o. i. =0. llCftS^l^ft 
^tim^ 3 7tT5 WWSttS 0 0 0 gt3 o 

*ftthy^AJB^»» (2 0%xKyxfi/y/y 3 - 
/I^#6000. 2. 5M NaCl) ^Dx.4 t C^l^ 

m»m 5ooo g T2o ax<bjMi u ttmz&m-r 

6 0 :©»50 0 m l <DTRmmm (I 0 mMT r 
is-HCl, ImM EDTA, pH8. 0){C^^ 

-7 r — vnwmo n a £ eur u ^ e 

[0 0 2 3] (3) AX^ty^^WK^ 

Aas£>5 0 roTGAfi, 51*<oai6rt"Ctt, »Jt^K 

5fi?!I«:iRLft< 5fe5c -t^-C, TGAS^^ft 
-^<t Lt«t5J:^:3 KyNNN^l3#@cot 
Si- ^ rt: 5 IK&W^^^iM^s^KiakK-r -5 £> ic x 
^co 2 oct)^* y ^ w^-^ K^r^fife Lfc 0 
[0 0 2 4] 

[{bl] 3 7 — TACGTTCTTCCTGGCAAA 
CCTTACCACTACTT-5' 
[0 0 2 5] 

Ut2] 3' -CTACAAAGAACCTAAATA 
TCA-5' 

[0 0 2 6] it 1 y =Ox ^ K«T TM- 1 N 

©¥8DNA t x {b 2 (D^ - y ^ U^^ 1 KliTTM- 
lC<Z)*aDNAt$r7^$^ Frits Ec 
k s t e i n (Nucleic Acid R 
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esearch 8 7 4 9-8 7 6 4. 1 98 5) let 

— $>fc«VTTM- 1 N' , TTM-1C' U 
ft* #bttfcTTM-lN' s TTM^lC 
fbKA&£th^tlfflm&&S a c I- — E c oRI x E c 
oR I - B g MltffU o!, 8%{£B*^T#n— * 
m^C*SbicioTl. a k b p, 0. 4kbpi)iM 

fc 0 —Jd??** KpUTTM- HSacI-Bgl 
Il-C^O^f 4 . 8 k b p ^-^frfcrtf * 0 . 

^7X; KpUTTM-l' ^ 0 ,TTM-1' 
<E>j&^&?Ute. Saugar^cDDideoxy & (Proc. Natl. Ac 
od. Sci. USA, 7 4 , 5463 (197 7)) (Cj:tul^ 

gallisepticumC0 4 O^rP^hycOTTM- 1 # y ^ 

[0 0 2 7] 

#%#J3 JfA/B^** — pNZ 1 7 2 9R(Di$ 
NP^EcoRI^rit 0^7. 3kbp) SrpUCl 
8 <DE c o R I tymUGL v — ->>sfnfo(D7£ 

m i:^jiA/^/7^^KpNZ133 GfolO. 0 
k bp) *mti 0 Z-<D-?=7^^ Yfrh. Hp a I-Sp 
elfcrtf Gfft3. OkbpONP^Mit) £S3t>m 
U ^ V/- (K 1 enow) JSritliLi 9 ^3fciS ^ U 
fc 0 ifcpUC18HRcoRI-Hind WV&lrx 
(5 2bp^;i/f^p^y^tt) ^ 

y"?*^ KtU Hp a I - S p e I Hr^t^E c o R 
Vg|5&£:Bfc^T, ^Il:pUC18£OEcoRI-Hi 
nd III#r>{- (5 2bpO-7;i/^D^^gjift) £ 
Hind Iliyv^— (5' -CAAGCTTG- 
3' ) i:EcoRI!Jy^ (5' — GGAATTCC 
-3' ) &m\<^XMfr&&; ^7^U f pNZ133S 

lo.fi 2 8] mwi (sa^J#-^D t&W2 (&&m^ 

2) (1 lac 

y^LT2*i^U 1 acZlfe^ (pMC1871 
&TJ*pMA0 0 1 Sirakawa et. a 

1 . , Gene, 2 8 , 127-132, 1984) t 
X~-L> ^L7U£?fj3 (E^I#^-3) £E?U4 (E^J 



##4) , fi^js (ffi^j#^*5) £ga^j6 (&#j#-5§- 

6) , 1BJIJ7 (e?0#-*§-7) ^E^J8 (E^0#-^8) , 
• SB?!I9 (^0#f-9) tSB^JlO (E^tl'o) 
*g^£i^(ia#!3<D5' {ffiI*^<DAGC<0»:(7>T^bE 
^5(03' ^5ld®OG<DttfOC^T(Ci£SejOTTTT 
TTTTTTTTTTTTTTTTGGC AT A T A A 
AT AAT AA AT A C AAT AAT T AATT A CG 
CGT AAAAATTG A AAAAC T AT T C T AA 
TTTATTGCACTCfi^nS^y^^^/V^ 

f&m-^ (E^J## 11) (Yuen et. al. , P 
NAS, 8 8, 6417-6421, 1 9 8 9^) *m 
^otl/^) , E c o R I -H i n d IIlBr^t Gfa 3 . 
5kbp, mi (D^^ZTjk-t) fr&tlo ^<DE c o R I 
-Hind IIIBtJt-£, P NZ133SRCjfAU ~7 
7^U t pNZ 1 7 2 9R£^£ii:fc 0 
[0 0 2 9] 

mmw- 1 ] 

m^^myy^^. KpNZ 7 9 2 9-Rl<D*H3£ (El 

[0 030] 1-1 ^/D^-i:TTM-lI 
fc^&'&'&lstzyy* ^ KpUTTM 1 P<Dffim 
##0H2-C#fcTTM- 1 DNAif$r^7^^ 

kputtmi' mwfmm^4^mi 3 8 8 1 9 

*) <D9*>TTM-l>Ky-<^KC0^=r }?>\C&>tt 

z> at G<D±mcmmmmv r a 1 mmu&:^o< z>*l 

3' — TATAGMTTAAATTTTACTTATTC— 5 ' 
o#*(c, pUTTM-1' ^MUm S a c I £ E c o 
R I -?mfc&1fo2 3 0 0 b P <D£rJt£[H]ifcU Ml 3m 
p 1 0<DS ac I £ E c o R I "C^S ^it^^ ^ il^ 
ltoM7r-^TTM-l' £r#fc 0 ±!5^y^ 
K^¥«TTM-1 / £$rT~-/P£i*\ Frit 
s Eckstein (Nucleic Acid Research 8749-876 

4, 1985 ) iCioTS&tl^^^^or £itfc 0 r<7^#l 
m&&Z_7T-VDNA&fflmmmS adtEcoR 

I ~?M4mm2 3 o o b pO#rJt£r[HlilXU ^pUT 
TM-1' IrSacItEcoRI^t^^^- 
«r^^»fW*(r^n — ~>-^U pUTTMlD^i 
ft* ^fifc^n*™* — ttBM— 1 2<tga^J-l 30DN 
A-Sr^f&U 7 y ^LT^K&JfBfliifH i n d 

IIIfcHinc II iP^ffll^o 

[003 1] 
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RH-12 5' - AGC TTTTTTTTTTTrnnnn G 6CATATAAATAATAAATACAATAATTAATTACCCGTAAAAATT 
«fl-|3 3'- AAAAAAAAAAAAAAAAAAACCGTATATTTAnAnTATGTTATTAATTAATCCCCATTTTTAA 
Hiod III ■ 



[0 0 3 21 pUTTMlDMggDra 
I t B a 1 II (DWitEVUmft 1 2 0 0 b p t ±&<&>& 
^n^-tpUC18(OHind III, BamHI 

m&mK u puttmip &nit 0 

[00 33] 1-2 pNZ7929Rl <D&m 
1 - 1 ldioT#e>tt^^7^^ KpUTTMl PftftJ 
mm$SH i n d III t K p n I -T?ffi4t&^ m 1 3 0 0 b 

8x.l^^-pNZ 1 7 2 9R (#i*ffiP¥j£4^fS 
1 6 7 4 7 8t) ftfrJ(ES£igH i n d III^KpnlT? 

pNZ7929-Rl ft#fc 0 
[0 0 3 4] 
[»t«l- 2 ] 

WX.FPV f NZ 7 9 2 9-R KDft&hfflit 

[0 0 3 5] mmcDCEFfcmm&vf^i/m-e&zN 
pte&nL o. i. = 0. 3^r^ % 

^(Dmmmco 2 x i o 7 <@<DM&«!: l o m g£>jfca3M&x. 
^^^^^ KpNZ79 29-Rl ftig-&U S a 1 i 
neG (0. 14M NaCl, 0. 5mM KC1, 
1. ImM Na 2 HP0 4 , 1. 5 mM KH 2 PO 
4 , 0. 5mM MgCl 2 6H 2 O 0.01 1 %^ 
A^ — *) jc»»U fii&lc*5Vvc^— ls*<ju-9— (B 

1 o-Ra dtt) !:ffl^T3. OkVcm' 1 , 0. 4ms 
ec, 2 S^^T-e^l^^ hnTKu— >-bfc e 7 
7* 5 KftWALfclWJ&ft* 7*0, 7 2^F^ 

V 4 /VTs ft^tr V 4 /ux ft [njiix L fee 

[0036] igitebfc«a^ifc*.i>>r/^ttoyoj:5^ 

ITMlfco 0*febfc^/l^^ftlii/fOCEFlC^ 
»*^W«»Sr-&A/^S: 10ml <£>^5ci£i£ft»I U 
*i 0 ^^-C^ftS&fcco^ FPV^7^TO 
m-t"5^T3 7tT!W»y/I/**t/W (Bluo gal) ft 

2 0 0m g/m 1 co#gT^< A^Sg^igi&ftJJi U 

^1 *&24fc;t#'f/W* 



CAAAAACTATTCTAATTTATT6CACTCCTC -3' 
CTnTTCATAAGATtAAAtAACGTGACCAC -5' 

l%co^7-^d3#<^UfCo r*,(bO#v^7 — * 
fNZ 7 9 2 9-Rli^#ftfco fNZ7929-R 

mKs/^Dy w^y^f-i/ 3 y, Wis-? 

X2y y ^if— > 3 VIC iotTTM- 1 , 1 

[0 0 3 7] 
[1109-3] 

f NZ 7 9 2 9-R l®^fl&l£;fctt£TTM- 1 #}) 

[0 0 3 8] fNZ 7 9 2 9-Rl^TTM-UK^ 
^ KSr«Sfe«Bia+-e*a-r S - £ SrfS^S fcfcfctt^ 
-i^Zfy^ • ^y-fe^>f 6»jhi»ft/f3l^£i 
^1£;)fcft#&ftfTo;fc 0 f NZ 7 9 2 9-R 1 ftCEF 

tfv ±7>t 4 * j*s em&Zkmikm «se) & 

U«TTM-laKy^^Kft«»Jllll» (ftTTM-1) 
ft— ftftfr ltlOO-1 00 0«i£tfRUC£jSS 
iirfco m^^S»$f>lC, (F I T 

c) ft^U^StS^Ay ^o^y ytse*^ 
»EJ«*M> *r«v >«c L Jt co S3ftftjB«S3ft T-eKlWft 
S^LfCo ^I^/M^UFPV-NPft fNZ 
2 3 3 7 1-157381) ft^V\ *J-J!&— ft 

DV) i:SPFW (SPF) 5:1 0 0 0^^ 

[0 0 3 9] 
[^1] 

C E F <0#«jfo»lC#-r SRJfctt 



6 



gtNDV SPF 



fNZ7929-Rl 
fNZ2337 
NP 
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[0 0 4 0] fNZ 79 2 9-Rl^Lfc»l 
SlS 6*Sj;tftgSfeS 6gtTTM- 1 t<DfrEJ&l, x *<D 
teO^#tf^£Lftri>o*: 0 ^<D&mtZ. f NZ 7 9 

2 9 - r i «TTM- 1 # y K*A!teWia+-e* 

[004 1] 
[3Sftfc|-4] 

f NZ 7 9 2 9-Rl«^ <D#tTTM-l#y-<:/ 

[004 2] f NZ 7 9 2 9-R 1 S:CEFt3 7*C, 

SrlDiiXU ^;^^^-^io 6 pfu/ml^ 
5<£5tCflSLfc<D^£&7 B<DS PFf& (Line M, 



RJ&Lftv^ 

SI^U^io «fiUTTM-l^!)^K$rlMg/ 
U 9 6well-^-r*n^* — 7*W~ Hc8iit£-fr7t 

TO^Tfco SKtfC2, 2' -r 

-f Ay y — -C4 0 5 nmCDgc^5ttC>rr5^5t 
«tf»#©»»*H»*fc||SU (*2) c ft*. » 

[0 0 4 3] 
[^2] 



«. 2 fNZ7929-Rl g?W»<0 T T M- 1 *ffi»jfcL»^ 9 -<>^ Kfc*f 





SlT TM- 1 * U KttfMi * 


f NZ 7 9 2 9-R 1 


3 2 


NP 


1 




1 


#lTTM- 1 


2 5 6 



* S P FSJifiLfll^RlBttS: 
[0 0 4 4] C(^^mt-<tl9x fNZ 7 92 9-Rltt 

«t»fc»*«ictt:TTM-itt:«:*»«|-e*-6. c<d 

f NZ 7 9 2 9-R 112, ftfit^a^X 
[0 0 4 5] 

= • # yir^x^Aj&MR^LTv^^y 

KSfi^-TM- 1 6<Olt# 

(i) T/f3/7X-7.^yt/f^A^;AD 

^3/7Xv • ^fyt/f>f*AS6M 10 0ml 
OPP LO:/n;*g^j£ifel;i2 0%J6MlS, 5 %**ac 

««r**TU «*^8 0 0 0G, 2 0»BX^U * 



1 Lfct 

HI) U StK 10, OOOrpm, 20 U ft 

WUfc. 4X«iSS#£m*2. 7ml OPBS{C«»U 
l%Mft£«MSDS&, ^ClOMgORNa se 

T^TSBtttttrfTftofe&ii^y-- A4tStU 
^fa^X-e • ^fy-fer^x^f^A • £V ADNA2 0 0 
m g £r^ffc 0 

[0 04 6] (2) M- 1 eat&T-Sr^o— 

z2*7yX^r • # y t^f^*A^y * <? ^-tMPv 

±15 (l) tr#tfcW3/7X7 - #y ir^-r-r^ 

ADNAUgHbal-CWU 0. 6 %<£j»,&T 

^n-^y/i/e«jci^ftLto ^i^yA^r^* y 

8Ett« (0. 5M NaOH. 1. 5M NaCl) 
10»iaStDNASrSHI^ **D?£ (3MB»th 
y*ApH5. 5) IC 1 0 5>ra^UT^fpCO^6fgFS S 
C*& (0. 7M NaCl, 0. 0 7M^xy^th!j 
£A X pH7. 5) W^ny^ ^l^UKE^U 
fc 0 ®ft©«8 0t-e2^Wft#W^ 4f&SET 
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(0. 6M NaCK 0. 0 8M Tris-HC 
K 4 mME DTA, pH7. 8) -lOflDenha 
rdt-0. 1% SDS-0. l%Na 4 P 2 0 7 - 
5 0m g/ml«f^DNAipUM-l 6 (r 
<Dy?X* KF*3i£M-l 6«e^3&^£;h,TV^ ; 4#§i 

¥2-11179 s^mm) *&m£&^mmvit*><D 

7^77^- ft5. 5kbpO 

[0 0 4 7] (3) Xbal*l!)5. 5kpbHr)t 
OpUC- 1 9^C0^ n— ^> tf&Xfzi n^-A/f^J) 

Jitei- (i) w#i^3/7Xv . ^y-fer^x 

^^ADNA4 m g$:WiXb a I 0. 
6%fi«tST^fn— ft 5. 5 k b p 
O0^£0l&L*: o Xba I^bi-ctoT 

iSUpUC- 1 9£ y#" tflCfcoTiBRU =»>- 

->K0. 0 0 3%, ^y/ntf^t-0-D-^f7^. 
Ff7;VK0. 03mM, 4 0|ig/mlTy^>!) 
^tfLB^it3 7t, 15WR|#«Uto - 
OCTiliiflfcfi =r n £^ u is* ^zfui/\z. 

fe^u -tie (2) *i^«<D#«fc-c/N-Y7 r y jr^-v^i > 

^ K^pUMl 6 <t^#tt^o 

[0 0 4 8] (4) P UM-16>{yt-bDNAO 

^#15(3) T^SttfcpUM- 1 6ft\zmX£tlfcm 
5 . 5 k b p O^f^f 6Q^?iJ£r Sanger bOD i d e 
oxy&(Proc. Natl. Acad. Sci. U 
S A. , 7 4 , 5463 (197 7) ) lC<tot^t 

Si Sm&W*m2 3S£X*3\Z7r:'t 0 r<DORF 

S*x* KSrTM- 1 6#y ^7^K£<fr£ L 

[0 0 4 9] 

tsat«- e ] 

tm- i 6 2t?y-<^r^my ^istri-^hVJ/U^CD 

(1) TM- 1 6(DM%3=> (ATG) iHfifr&U^it 
3 Ky (T A A) il[«^<0«iJIS»*-b-^ hlfAYpMU 

tab« (mi o&m) 

p UM 16^ EcoRUPstl 0 . 8 

%fi«AT^fci-^y^««»»^«U. TM- 1 6 CO 



5' ^WWSr^tfjK) 1 0 0 0 b p<9(ff;i-£y^J;9l3iR 

tCiOlHliULfco fcV*-C. rogr/t^:, Wl 3mp 
1 0 77- S^SrE coRItPstl T§Bg£i*:T#*: 
•Wf**0;tf-*teJ:0M»Lfc. :©BSte, 3 7 
tT2 4.«?IH#*bfc*»B-TG 1 iCftttttK 1 0 OmM 

7* M^7/^K) Sr*Dx.TX-g a ia*2%£fc5J: 
5K:£E>f£tt;tfcmK£« m. o. i. #0. u:^5 
<J:5I^U *fc*KJifc«^THfcSii\ 3 7^ 2 
4Wy^-M^ «aU77-^7-^ 
*XUTV^vmftt77^e), ±IB1 

0 0 0b p^^/u1?V>577^TM- 1 6 L' & 
#*: 0 fclC, »NA 

5' -CTCAGTGGATCCAGAGATG-3 7 
SrfrAU TM- 1 6 L' ^f)fjfe(aoT#fc-*« 
77-^t7--;Wjf^ Frits Eckstei 
n h<Oj5fe (Nucleic Acid Resear 
ch 8 74 9-8 7 6 4, 1 9 8 5 ) iZ X oT § #)<D 

6L£r, XbaI,NheI -e«J»fU ft 9 8 0 b p CO 

U — ^StSTtsJJR Lfco pUM-16lr 

V s p I -CiSftfL B a mH I y 

ft 7 3 0 b pCO^fK-^rlHjilXb^o rto^fK-^rp 
UC18£BamHI X~WWt ^ftUm^m^A,^^ 
KpUM-16RWc 0 ro^7^^ KSrXba 
I, Nhe I ^«WLfc^*—«**tf JLIB 
9 8 0b p^rit^y ^-^Cctotg^^^ BttcDT* 

KpMUTAB^ft 
[0 0 5 0] (2) TM- 1 6 lWSrg*t5 h 7 > 

7.7r — p Ac ZM1 6CO^ 

(1) T#fcpMUTAB^BamHITiffiO. 8% 
T#n — ^y^m^klbL, tlftl 0 5 0 b pco 

£f>T*3:lHiiteLfCo ~*^aPf>/T/^h7>'X77^ 
^^-pACYMl [Matsuuva S. Viro 
logy, 1 7 3 674-682 (198 9) ) £rB 
amHITilS^^ £ti*<£f<Oft 1 0 5 0 b p $f 

y#— tficjzoatiie-rswt^jt 0, i«<oh7> 

^7 7 ^^^-pAcZM16^#t. CCD^* — 

is, j^y^Ky >-^e^iC2Ky-vb y ^n^E—^— 

[0 0 5 1] (3) e^ftt/^a n ^^/P^cof^fcb 
F. L. ^7^A^>COSfe^t (Virology 5 

1 9 7 3^ 4 56-4 6 71) ^8B«SttTV^-5*& 
tC?££, AcNPV-BmaNPVMyPyK!)^ 
^0^/ADNA lng£r_tfE(2) T»b:h,fc)*7>' 
777"^^-pAcAZMl 6 l-lO/zgiri 

1 5 n g /ml <Z>f?^fl&J&DN A 1-HE 
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< 



PES (N-2-t Kodri/xf;i/^7v?y-N / - 

2-^#i'*;v*frzsm mmm ( P H7. o ^9 sou 

lKLfco »^&** — 7T«#L*#e>5 Oml <D 
2. .5M CaC 1 2 SrSTU itJSSra?a-C 3 0 »M 
*J«S*fc 0 lmKDitagUfcDNASrS f U 

-McWtoLfco 4B*Kl«. ttia u 10 

%!>^te!ljfcflt«r^tf2inl«>#«lSrJnJx.T, 3PK-T> 

m-rztztb. aaic«Ru wus#u*:s f aajatos 

M- 16!) ayiftyh^Wt** 
[0 0 5 2] 

3 : jO^aiW-e^S 

o)"*it«6(3) tftbtLfcTM-ieyaytrtyh 

fr^* (5X10 5 PFU) *ft«IB|]Ra>&tt**b 

SDS-PAGE^^tSHiUo SDS-P 
AGEIt 2 0mAO«»©tfC12. 5%tf})T? 
y/v-T^ Kmfl^T, l»2«llllffiMB»ffV\ a 

[00 5 3] 
IMMM-8] 

m3. TM-16!)3y^fyh^ 



aWJHl U^tTM- 1. 6 * 9 KO*»tt«?. 
Wi"5fc«>lcSllK«5lc:J:»)fP«*tLfcTM-l 6 9 
a^lf^ he^/^*»««4 BSO^aftAi 0® 
ICl 3ml<0!) VKfiWftlfok (PBS) 

t^^/^^TObtfco 6, OOOrpm 3 0^fl8^ 
lfc±»10mli:PBS19iDK l/tK-;VAO-15 

5ml. UtK-/VTW-0 2 0 S * ^Wltf V * 
^>xfi,y (2 0) y/Vfc^V :ffi3EHc*^ttJ() 

0. 5ml. M-^ay (»»/^7 7>fy Wi tc 
o Corp. tfcffif) 6 5ml*5<J:t*l 0%*/l^y >- 

1. OmlSrJp^ ^ v^a/^y h y ^ ^ y §rf^iS{ t 

[0 0 5 4] r Ot>f /V7 y b!7 ^ f y §r 4 9 0 

3flBlcM^6jlL««rtlURL*fielcttv^EL I SA 
tatTM-1 6»t«:«*r««Ufc «3) . «ft 
86IB{:W3^7'X"7 • ^fyir/f^^AKP l 3 
ft (Na t 1. Inst. Anim. Health. 
Q. j4. 68- (1964). 1 0 6 c. f. u 
jS**»bfeo %«S4 0 B U 
M»«T/flV<T&0**fc9. PTLO**-C16 8l 

Ufc (*4) . 

[0 0 5 5] 
[^3] 



tm- i y n^tf^^ hJ&jfe&ft 



4 7. 2 
1 
1 
1 



[0 0 5 6] 



[&4] 

*4 . tm- i 6 y =r v^>- h 94»xwk&*f&mn9em*&mm 



St IB 



tm-1 y 3^tr^-^h«fcA» 



0/6 (l 0 0%) 

4/4 ( 0%) 

4/4 ( 0%) 

3/3 ( 0%) 



-11- 



-■ - .-. - 



•*ftttS'«Blt, *2/=rtriSJfeiS»* 



[0 0 5 7] rofflat) % TM-i6y=y^ty 
A*>«8fcfcBS»u ^3/7X7 . # y-t>^-f #a 

[0 0 5 8] 
[«tfl-9] 

ttm— 1 tfv^y^vm&v = >-\?i-i<'hv>(/\'X<D 
rm 

(1) TTM-116f^ft5f7^77 ^ 

^-pAcZM-l« (HI 1*JH) 

HJS^ 1-1 -Cfp« Uc^^U'pUTTMlD £rftrj 

RB*SspI-C5BBS*fc», 7x/-;i/.^nu* 

M I D^rEJifcLTto :«LfcpUTTMID^DN 
A-aKy I "OK 1 e now&SU &*;£Jg£r 

y-/Wtt«fCj:9DNASrlHliRL3t 0 ftlCBg 1 Il-CflJ 
»U Jfi 1 2 0 0 b p ©TTM- 1 DNA^tfifr 

(CD) fc* 0. 8%T^fn— ^«ftac»tcJ;9iaiRU 
fc 0 — ^<=¥ir o^-fyv^ hy>^^ r —^<^^ — p 
AC YM 1 [Matsuura, S. Virolog 
y. 1 7 3 674-682 (1989)] frfHISHft* 
BamHI7?i§Wc§, 7xy-yV^nn^AA!i 

S> ^*y — t>, UStfepAcYMi^a 

IfcLfCo '(Z)lSUcpAcYMUDNA-iK^7 



-flTKleno w*&3® U»«5|38&5p*&*38lC It 
DNASrHUfeUfco ¥^Wofc§SSpAcYMl 

.&$0l£ilffcx h o i u ^2ioob P cogrtf 

((D) 0. 8%T^fo— ^ftCflcftlci^lsIiRU 
*: 0 tfcpAcYMlHhoK BamHItiOlfl 
1t&m7 100 b p<DWr>S-(i)fcPI«(CUTiaJRLfc. (D 

©h7W7-^^pAc ZM- 1 $r#yt 0 
[0 0 5 9] (2) TTM- lae-T-Sr-g'tf » =»^tr-^ 

H2fe0H6(3) (C^oV^T, h7>^7r &*—b LT 

p Ac zmi eoaxbstcp Ac ZM- 1 «rJBV>S£lA> 

&TTM-1 y aVtr-^^h^A^Lfe, 
[00 60] BT*tE»# 1 d^e>IB^#* 1 1 

[00 6 1] 
[BH« 1 ] 

wmm* : 1 

VEnmtiS : 4 8 

m<D& : 1 *m 

E»©aa":ttOtt» n^DNA 



[0 0 6 2] 

isa^a* 2 ] 

§fi?iJ#-J§-: 2 



[0 0 6 3] 

Sfi^iJ#-^: 3 



[0 0 6 4] 

isa«4) 

: 4 



[0 0 6 5] 

5 



48 



H&DNA 



48 



AATTCGAGCT CGGATCGTTG AAAAAATAAT ATAGATCCTA AAATGGAA 

E«©a : mm 
mow : 1 *P 

4 8 IB^J<D5KS : ffitttttt 

GATCTTCCAT TTTAGGATCT ATATTATTTT TTCAACGATC CGAGCTCG 

m<D$t : 1 : 

5 5 mnoum 

AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTA 

m<D& : 1 

5 5 SE^JCQ®^ : 4&<Dmm ^DNA 

CGCGTAATTA ATTATTGTAT TTATTATTTA TATGCCAAAA AAAAAAAAAA AAAAA 55 

&M<D&£ : 4 0 

: 1 #S 



4fe0>tttt MDNA 



55 
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en 



mzwmm : teo^ ^dna 

40 



[0 0 6 6] 

[en*e] . 

B^O** : 4 0 



[0 0 6 7] 

[EM* 7] 
ffi^fl*^ : 7 
en<&«* : 4 2 



[0 0 6 8] 
[en* 8] 

: 8 

Bn<D*S : 4 2 



[0 0 6 9] 

[en* 9] 

BW»* : 9 

: 39 



[0 0 7 0] 

[en* i o ] 
en## : 1 o 

EWOftS : 3 5 



CGCGTAAAAA TTGAAAAACT ATTCTAATTT ATTGCACTCG 

BMoa : mm 
m<ow : 1 

en 

GATCCGAGTG CAATAAATTA GAATAGTTTT TCAATTTTTA 

E«oa : mm 
enoas : tkoMi 



en 

GATCCCCGGG CGAGCTCGCT AGCGGGCCCG 



CATGCGGTAC CG 

1#« 



en 



TCGACGGATC CGCATGCGGG CCCGCTAGCG AGCTCGCCCG GG 

mn<omm : 

en 

TCGACCCGGT ACATTTTTAT AAAAATGTAC CCGGGGATC 

wm<om : mm 



en 

GATCCCCGGG TACATTTTTA TAAAAATGTA CCGGG 



[0 0 7 1] 

ien* in 
en## : i i 

EWOftS : 1 4 

en 

ATTTTTATAA AAAT 

[BfiomftHni 

[Hi] TM-l 6tf9^:^K£*«:3-K-r*ae 

[SI 2] TM-l 6jK3^^-K4««:=»— K-TSJtfi 
^SrttfDNAEMRtfr 5 / !HE&l0>tt¥*k 
[03] TM-l B#y-<^K±**r=— Ki-**fi 

[El 4] TTM-laK»^^K±«*:=— K-fSJtfi 
[i5] TTM- 1 K^5r=i^ Kt5i^ 



en^s! : mm 
m<o& : 1 ** 

enoas : 



p^DNA 
40 

^DNA 
42 

MDNA 
42 

^ftDNA 
39 

*J*DNA 
35 

^DNA 
14 



[06] TTM-laK9-^^K±**3— Ki"5»e 

[0 7] TTM- I NWTTM- I C CDfftfcfrfe, 
[08] pNZ 7 9 2 9-Rl^fi^ 0 
[09] TM- 1 6aK9^^K*ra— KtSSfi^ifi 
tfSr'&tPiie^oftllRSiRSIWfjRJftH. 
[010] pMUTABOffflSS. 
[011] P AcZMl©ffi8*S, 
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mi) 



[H2] 



klE_ TM-B ORF 



1 CGT ACC TTT TAA TGG CTA TTC CCC TCT TAT TTt ATT CTC ACC ATT CCA 



XbHcV py ps He PvG He y spQr Xb cta aca gca cn ata eca acc cca att aac tca eta gaa ctt aca eag «s 

He Sfc J ' S He Pv Pv G* HeSs Or 07 4TC ATC aat est caa caa ctc aca aca act aaa aag att act acc ttt iu 



i » 145 CCC TTC TTA ATC AAC ATE TTA CCA AAT TAC CAA CTA ACT ACA CTT GET 192 

200tlp J7APJ. J BMLPffTCL tTLC 32 

103 TAX TTA CAE ATT ACA CCA CCT GCT CCT CCA CTT GTA ETA EEC ATT CTA 240 

83 T L Q I TAAAACLVVC1V 48 



Hc:HinC E.PV:PVU I.P8iPSt I.G:B* I Ul m cn CCA TTA CCC CCA ACA TTC TTT ETT AAA ACT ACA CCT AAA ACA 

40llAlCATPrVT.TB?lT 

[03] 



613 CCT CAA CCA CCT CCT ETC ACA CCT AAC ACC CCA CAA CCT AAC CAE CCA 960 



CGI CCA CCA CCT CCA ACC CCA AAT AAT CCT CAA EEA CCA CCC CCA ATE EST 1008 
289 CPBPTP»1)P0.CPBPHC 304 



1000 CCA ACA CCA AAT CCA CCA CCA AAC CCA CCT TAA TTA ACC AAT ACA TTA 1050 

305 PBPVCGPVRAt 315 520 CCA ATG ECT ABT CCT AAC TTA TTA CCT CCA AAC CAA CCT CCT CAT CCA 

105T CCT CTA AAT TTC AAA ACA CTT CAT TTC CTA CAA AAT CAA CTC TTT TTT 1104 



[IU4] 



288 
64 



280 AAT CAA ATC CTT CCT CCA CTT CAA CAT CCT CAA CAA CAA CAA CTC CCA 336 

63HBBLAALQDAIBQBVA 80 

«T CAA CAA GAA CAA 6CT CAA CAA AAT CTT CAA CTC ACT CCA ACT CAA CAA 384 

CAA AAC CAA CAA ECT CCA ACA CCA ATC AAC CCT CAA CCC AAT CCT CCT 812 81 0 E E Q A 8 E K V B V T P T Q 8 08 

8 " 8 0 C P * ' g N * 9 G » * * 272 S85 CCT GAA GTT AAC ACT GAA CAA TTA ATT CCC ACA CAA TTA CTA ACA ACT 432 



97ACV-ITEQI IGTQLVTT 1)2 



*** 431 CAT CTA CCT ACC AAT CAA CCT ECA GCT ACT CAA CAA CTT EAA CCT CAT 4B0 

113 DVASNQAAGTEQVESI 122 



481 TTA TTA CCT CCT ACT CAA CAA CCA ACC CAA ATC CCT CCA CCT CCT TCA 528 
12OLLPP5Q0PTBUIPAPB 144 



570 

CSPlLLGPffpACHP 100 
5TT CAA CAC EEA CCA CCT CCC ATC AAT ECT CAT CCA CCT CAA CCA CCT CCT 024 



1105 TTA TTA TTT CTA ACT AAA TTT ATT AAT CAA CCC CTT CTT TTC TTC AAT 1152 101 Q D E P R P B K A I P G 0 P 8 P 1T6 

1153 AAA CAT ACA TCA CAA CAT CTT CTT GAT TTA CAT CTT TAA TTT CCA TAT !200 025 CAA CAA CCT CCC CCA CCT CCA ATC CCA CCT CCT CCA TCT AAC CAA CCA 6T2 

1201 TAT TEA TCA TTA AAC CCA TCT TEA TCA TCT GAT ACA TCT TCT TAT TCT 1248 ITT .Q Q A 6 P I f B 6 A C fi S « Q P 182 

tun *i* f>« ... _ ... ... _ . 073 AGA CCC ATG CCA AAT ECT CCA CAA AAC CAA CAA CCT CCA ACA CCA ATC T20 

1240 CAT AAT CAA GAT AAT TAA EAT CTC AAC CAC TAA AAE CAA ATA CCT CTT 120G lD3BP«PWC?flHQQCPBPU 208 

120T CTT CAC ATT GGA TTA CTT CTT TAG CAT TAT TTA AGA ACG ACT GAT CAT 1344 T21 AAC CCT CAA CCC AAT CCT CCT CCT CCA CCA CCT CCC CCA CGA CCT AAC T68 

3345 CAC TCA CTA ATA ATA ACA TCT GAT TCA ACT TTT TEA TAT CAC TTC CTA 1302 200 BPQGNPKFCPAEPBPN Z24 

,,„, „_ ^ „ „ _ TOO CCC CCA CAA AAT TCT CAA CCA CCT CCT CAA CCA ECT CCC CCA CCT CCA 816 

13D3 CTT CTT CAT TTA ACA TCA ATC TTT CAT ACC ETC ATA ATA AGE ATT TAA 1440 225GP0HSCP8P0PAEPBP 240 

1411 AAC ECT EAA TCA TTC ATC TCO TTC CAC TTT TCT CAT CCT TCC TTT CAA MS* 817 ATE EEA GCT 6GT AGA TCT AAC CAA CCA AGA CCA ATE CCA AAT ECT CCA 884 

1489 CCT ATT CAA AAC TGT TCA TTA ACT TAA TCT ATT CTT CCT CCT ATT TCT 1530 241 M G A G I S V 0 P H P B P N G F 256 

153T TAT TAA TCT CAT CAE ECT TAT CTC AAT ABA TTA AGA TCT TCT TAT TAG 1584 

1685 TTT CAT CAA CAA TAA CCA TCC TTC CTT TCA TTA AAC CTC ACT AAC TAA 1632 

1633 ATA ETT TTT CAA TCT TAT GCT TTA ATA AAA ACC CGA TCA TAT TCT TAT 1880 

1081 GTA GET TAA ACT TAT TAA AAA TAA CTT TTG CAA TCT GCT TGA CTA GTT 1728 9 50° ?522 I350bp 



1T29 TAT EAT CAA CCT CCT TGA TAG TTA An TCT TAA CCA TAA CAA GAT TT7 1776 | QRF 

173T AAA ATA TTT AAA AAA AC7 ATT CCT GAT ATG TTA AAA TAG TTA AGG TAT 1824 V SS Hp Hp — r — TT^ 

1625 AAA AAT AAT AAA TTA AAT ATC GCT CGT ACA CAT CAT CTA ACC CEG CTT 1872 

1873 GET CC7 TTA GCA GGA AAT AAT CCT TCT CAT GCT TTA AAC ATT ACC AAG 1820 

1821 CCT CGT TCA AAC TTA AAC CTA CAA A i M5 
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fOObp Hp : Hpol 

Ss : Sspl 



E ; EcoRI 
Sp : Spel 
V : EcoRV 
ATG ■ HRBBte^Kv 
TAA : HR0itaK> 



TM-T6 QRF 



Ps He PvG Hp 
He He PV Pv 



200CC 



Xb:Xbc l.Hc:Hinc H.ScjScc I.ViEcoR V.PvxPvu I 
Ps:Pst I,G«Bgl H.SpiSpe I.DnDro M-hHind m 
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S3 
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[010] 



imi i] 




Dro:Dro I 

^CT:TM-16«e^ P:PSt I 

E:EC0R 1 PrPst I 

B:BomH ] G:BB1 II 

Xb:Xbo ] HiHind I 

VsrVsp I K:Kpn I 
Nh:Nhe I 



[f«MjEl] 

[#i*»3ft<ofisffl] 

lit ^2 ] i m®<D8im&&7FTtf v 



■mm mmmwm&mm £r*rr sdna^j: tm ^ 2 ie 

^CDDNAd>b^nSDNAT*$>5fg^4f2^C0^a 
[ 6 ] IS^JS 4 * fc I* 5 IS^com^^X. V 4 >\> 

[0 00 1 ] 

• ^y*^x>f *Aic»UTfifcJRttSr^-t"jKy^^ 
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h\ -tJxSr^-K-fSDNA. K#y-^X^K£W8U* 

^^T7^^ L > > *ntfflv>fc^3^7Xv • #y 

[0 0 0 21 

Wto^fe^v^n/^^v • # yi?X^X?A (M 
ycoplasma gallisepticu m) 

x? ^ tosstrr 5 £ . »#m* att^iciKfc*©«T*s*JB 

O^n/yXv • # y -t^^^ASi^^ W^f# 
*BH¥2- 1 1 1 7 9 5^&^§8^£;h/r^<5 0 U£> 
U :tie)(i»^=iX7XT • XfyirX-r^X?A 

bivcv>fc 1 1 7 5 9«m»4 if) • r. 

^<DM^^±^^^^t UTf!jffl-C#ftV\ *g^ft3fc<7> 

LTl^7^oXc 0 
[0 0 0 3] 

X7X7 ■ if y * *j*m&<D$m&z^*ttf})'< 

^#y^X^K£jLV^fU £ <blC7>< =rXvX7 - 

# y ir XtV # A ft *0StURttSr^^ y -<X^ K *r = 
— Ki" 6 D N A «r»W& A/£!B*A*. 9 >f /U* & >ft! 

[0 0 0 4] 

[KJ®€:»*i-5^«>^©:] **Wo«f«*ttlRi*Sr 

^-r#y-<x^m, ^a^x^.^ytXf-f* 
a^sea.** fctt7-f 3 X7 x-v . ;«fy -fcx^-f #-mb 

X'r-f #-Mcft*"*-SB 1 ©«IK»ilWO»f^C»ia«r*i- 



5DNAE^3- K-ragtH^^i-^y-^X^ h\ 
Sfctt^O&^ftfcfc^&So ::<0£?&StJ££fc£ 
^i-^y^X^KOjr^^ LT, 3 
5HF-*«r*i-aE70 1 (E#l##l) (c^tr^^T^ 

if a, (**n*ttfctoT*>5^ #*L<wtEm (sa 

•©AfflBtt*:*' u d^oR^ y/^l<o7 ^ y Ken 

3«i#* L<tt 9 0%«±© 3. aWRWCV^J 
DNAi/- jr^A^HWf^^A TDNA 
S I Sj (*«5c : (*) ) K J: *»SS*xfct> 

feicufc*soT»5e$^s. mitt*. w&rzm&&*. 

[0 0 0 5] #»W<DDNAtt. »E««tt«:^sKy 

(E3*J#^1) te^**L6*XEyy«J*>* TM-1 
6#P"<X*-K«:="— KtSDNA, 0>fc ft 

. s*s. 0aen'f'c>tt£*3Ka • k«f • • m Av wan 

Ki-SSURttSr^^y -<X^ K^*»W<Z>^ 
y -<X^ K *»5teB»©IWCttt:*r*» 9 ttffl-C 

[000 6] ^fc, W^X7X-7 • Xf yirX^-r X7A 
OtftJRttSr^^ y -<X^ Kta-KtSDNAiLt 

*RJKSrMi-6«iJRtt«r^1-2K y -<X^ K«: Ki"5 

<Z>i3:jMS§B¥2-l 1 1 7 9 5^«(C§S^*tLfcSt!R 
ttSr^i-aKy^X^ K«r=>— Kt5DNA*fcf4*0- 

a 2 \c^£tiz>mmmmwwmm&^-rz> 4 0 k a 

y^Xf Kta-KtSDNAiBWl 3 (E^J#-^ 1 
3) itmtf btt^o E^Jl 3 (SH^J#^1 3) -r^^tt 
5«SE?0<OJB9 8 6#g-^9 8 8#B*5j:t«Bl 0 
4 8#i~l 0 5 OSBOjfiSttE^I^-eriNNN-e*) 
So l^b^SH3c^v^ ^ /7 Xv • XfyirX^ 
>f X; Aoiti^-r^TGA"C*>t) , ^3X7X7.^ 

V^ifSc?^^ (J. Bacteriology, 1 
72 (1) . 504-506 (1990) )„ Ld*b. 

a*«tTGAttt*Jh=> kv-c*>9, r^/KSr = -K-r 
5t)OTtt^v^ Hot, eftfc-TS^y^X^-KSrJB 
^$^:Sfc«)t-^> ^(O^^^Xv.^ytXr 
^*A^DNA(DTGA$r7$yKi LTSIR^tt 
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tggic&^u h vyb^r^t l.TmWl£tlZ>jL? 

\zmfeZti*^&* ^A*WiUS6* (ATCC 
15302), PG31 (ATCC19610) 

-Kt5DNA, 0-7^^^-fl:3-Kt5DNA 
V ^-Cio r ^ $ i*:fcgfe-£# y KD 

[0 0 0 71 ±IBgtM^V^^ff$r^fie^^i--5=i^ 

•J^HSSttr, «;ttf£MM*4*SMHBfc It 1 . 
0-2. 0 (lo glo ) tmt>t\,Z&&& J *'ttil*£ 

v\ AttStttt. =i7hyi^u *mi k gSfcast 

[0 0 0 8] ^B^^jm^^^^n^^/^fi, ^ 
y K«r=— Kt5DNA$rff5/^a n 

[0009] m^&^s<*~ur?^ yu^corEm^zth 
tL^(D^4/^^<DM{^mt it, t^^x • #y 

^7j^-/V-^7 (Autographa californ 
i c a ) % h y 3^>T -—(Trichoplus 
i a n i ) , y^zf/^i/T ■ *V (Rachiplu 
sia ou) , JfUDT - (Gal leri 

a mellonella), aKVITy ? 7. • ^-y (B 
ombyx m o r i ) & ¥<D3z&(Ds** n $s{/U* 
5*"— YP^^T • # y £ #>tf >y - 

* y ^ri^fl^LTc, TfV7r;vy r r7^->ict»^^=i 

T, AcNPV-BmNPVtV^ ; 0*:li^^#^5 

9 ^mmm^mmm^m. b*s*¥&a mss 

M, 1 9 8 9^ mmt>. 0*I^S6O[i|||^ 
B*g*^&, $781, 1 9 9 0^ K 
ondo,Maeda£>, J. Virology, 6 
5 , 3625-3632 (1991)) <D£? -f 



!) 7 K^^T/^^W^ixSo WtAcNPV-B 
[0 0 10] *»W^Ha^tft*.9W/V'^ 
a * — a**? A $ titz D N A»>f&*&*&A/*:gS-- <o 

^^rfpBR3 2 2, p BR 3 2 5, pBR3 
27, pBR328, pAcYMl (V i r o 1 o g 
y, 173, 674-682 (1982)) , P Ac3 
73 (Proc-Natl. Acad. Sci. US 
A, 82, 8404-8408 (1985) ) , pUC 
7, pUC8, pUC9, pUC18, P UC19/^ 

(o-??*^ K, i-7r-^ mi z^r—^taif<D^ 

t%77 — i>, pHC 7 9t£i£<DZt%^*^ Y&mTF 
pAcYMl^pAc 3 7 30«t^i/^n!) 

tLTn. zKy^Ky>-DNA (t^x^ (Sc i e 
nee), 219, 715-721 (1 9 8 3) ) ft? 

[0011] *»W-e^V^6>tL5^o^^ — ^ . 

<<(/ux<D7X}) ^ Ky >-£r=i — Ki"5aS^^>^n^~^ 
— (£TF> TKy — Ky ^n^e— ^-£^9) ^10K 
#y K£=» — KtS/^^o^^/^DNAcoy 

[0012] mmmcm^&x.V'C frx&ftmTziz 
/ADNA^icffi^M^:^^ m^m^^ 
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fe!%jkm*^tsmmx. 2 8 'c-e^n-r * n t l 

[0 0 13] #*Eo«*»;i£!7*^>'W: v Jiiaoj; 

as*, mx-»:7LV<{ &*&m&r z>&xmm*rz>o z 
mm\z£o t»^»if a. - ^+ -citwfe * * * 

&x. * /W* asgEAlOSSfe bTft*WfeffifiJS £ § l £ e r. 

^Sr^O^TKJcSSbfcO, «»*<&H»Wfc:«A 
bT. gnSMS^Sr £*>prtrc£>£ 0 £btc> 

mftmrnte. mm<p&mm. mm^mmm. mmzm 

[ooi5] &mmn. M*.if»o>»a\ lm&tzv. 
io 2 -io 7 pfu -e*> 

*»l-g^AttfenS«»TWR bfc 9 bT o . 01- 
lm l mStc:-r*Ltf<J:i\> 

[0016] *»WOStlRttSr^-*- KO»36 

bTfit®ttSr^i-^y-<^K«r*m**5-i:fcJ:o 
TH^^ttSo bTJfli*fc:h,Sajfe*fcttftA<z> 

timc^**, #j;tk?, m&t bra * 

rr73i>hi>^ -feo^tfrs. T/vyT^rv 

J*\s (Au tographa cal i fornic 
a ) > Spodoptera e x i g u a % Trie 
o p 1 u s i a n i ^<7>#j£, j£itL^Gr> A# 

li^MtLTS f*fflflS (Wjttfl P 
LB-S f - 2 1 AEftBiS. S f 9M®S$) > TN*fBJ® 



*5<fctfBm*flS& m*.^ BmNlBSS, SES-BoM 
o - 1 5A^ ESE-BoMo-15AI I 
EISES-BoMo-15AI I e iftHfl&k NI SES 
~BoMo-CamI») 3SWbft£o 
^an^;^HtA cNPV-BmNPV^ 
S f ftBJfr*>BmliHJ&. ^«t^>T^^3 

*fctt#*#8stt. 4#fc:lHiSttfc<* ii^o^&dSffiv^ 

^H§rffi^bT2 0-3 o'ct^w-rs^fe. m& 

s*. 2 0-3 onc-eaai-r5*«fe«ds«^stts. -« 
w*fcw««ii. mm^xoabtix^zm^rhr 

^7^Yxtb<>xh*&W<D^isi$*^yy p^-^t b 

T^bTt>^V\ 
[0 0 17] 

«ftfillc#-r6l7^^^i:bT*rffl-e*>5i:*^ ^-f 

[0 0 18] ^T**W*SB6«*5J:0*%WcJ:9« 
ttftv\ 

[0 0 19] 

-e^rx^^x-^ . ^y-fe^>r^A^mbTv>52Ky 

KDNATTM- 1 
(1) ^^=i^^X^ • # y ir:/x^;27A • y/AD 

-^^ • ^fyt^f^r^AS 6 8c£: 10 0ml 

OPPLO^o^fi«#«»C2 0%JSllll», 5%*«3i 
^r^. l%i//W=3— i3<tT/pH^^^ LX7~S 
-/n/y K«r«t3!lDtT««Ufc«ff**"C, 37t3 

v^pH»^sioafe*s*^e>»caEftbfc^-t». » 

*eit, ^$r8 0 0 0G, 2 05)»^U« 
®b^ 0 $^I-H*$r^*^l/1 0^*(DPBStC 
SS® U IIU 5 ! 0, OOOrpmXG, 2 05^KS'L> 
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U ft^Lfco tiL&mt&WX*2. 7mlOPBSl:® 
S3U l%lC/i^iCSDS^ $t>lC10/igORN 
ase^*, 3 7^3 0#fgK V*^^— h L^It 

7t 0 M^l07xy- >^T3[E]}fcfcbb£ blc, 
2 0 0 n g £r#fco 

[00 20] (2) TM-lDNA^o^:Uc 
^3^7X7 • #y ir^^^coyy ^ 

±12 (1) -CM t t^^f 3 7^7 .^f y t >r * 

ADNAUg^XbalTMU 0. 6%<£j»;kT 

(0. 5M NaOH, 1. 5M NaCI) id 
1 05Mffl«LDNA«raEttS-e\ (3MS»th 

y^ApHs. 5) jci 04MBaur«si<D«6«ss 

CiK (0. 7M NaCK 0. 0 7M^xyBth!) 

pH7. 5) *-C-?->rT3 V^^U^{C«5^L 
feo J&&0&8 0 < t-C2^Mi!S##Jt, 4<gSET 
(0. 6M NaCI, 0. 0 8M Tris-HC 
K 4 mME DTA, pH7. 8) - 1 Of&D e n h a 
rdt-0. 1% SDS-0. l%Na 4 P 2 0 7 - 
5 0 /i g / m 1 ^tt ^rg^D N A i: p UM- 1 0J$P§ 
¥2-1 1 1 7 9 5fM «:ttifclC«^«WLfcfc<D 
«rflnx.t\ 6 8«Cl 4*Bk>-f^5 ^-fif— =^3 J'fcL, 
vt« W n txi87^;^$:l^ h 

7^^7-f-C«BLfctr^ »3. 4kpbO 
BrK* (c^N-f ^ y ^ X b T v > 5 r £ SrVfeB L,it 0 

[00 2 1] (3) X b a imitmS. 4 k b p Bfrtf 
COpUC- 1 9~~(D? u—=L^sf2k.Tf=tv^—/^y}) 

(1) -C*#Lfc-?"f zizfyX^r - ^y-ir^^^jUD 
NA4/ig^WSXba ITifbt, 0. 6%(£afe 
^T#n— *y/umm&I&^ *§3. 4kbp<0#r>t£ 

laiKLfc. xb a im4ti££oxmmi>iz 

puc-i9H^iaoTafeu ^^tf^vh 

o-3 — fvKy;i'-p-D-^7^ h f^y ko. 
003%, >r y^o tf/w^-^-D-^/^^ M^^y 

i'KO. 0 3mM. 4 0/ig/ml7yfi/yy$r^tf 
LB^^i&-C3 7*C 1 smmtg&l^tco r^iS_h 
tC^W Ufc&^n - — n>-y >-^u>-^|5^ U 

±15 (2) ^m«co*jsfe-e^>r^yy>r-tf— >g>srfr 

t-h7^77^-t«Uci:C^ ^ci 
UTTM— 1 

[0022] a*#«-2] 

(1) TTM-l^^-KtS^y^^KTTMG 
(TG A— >TGG) IfcTTM- 1 ' COf^Jg (® 3 



±S2l- (3) (Op UTTM- 1 Srftlf&Hiff S a c I t 
EcoRITWO. 8%<£SI^T^D-^y/vm^ 
»lblc:{fcU TTM- 105' »4r*trl. lkbp© 
DNAiii : $:7xy-;V-^on^/VA4!! ; lix^y- 
/V'fctlglcJ: »3[5]ifcU ^©Sffri:M13mpll7r- 
^Sa c I tEcoRI-CH8*«»ffri:^y^- 
O^L^o ^COSlS^i:, 3 7tT?24W 

Lfc*J§Bi TGI tC&if&ft IC100 mM tttZXo 
\Z I PTG£fiU;tTX-g a 1 & 2 % <t <fc 9 \Z £ b 
i^t^i^m. o. i. ^0. 1 Mft5<k SiE'&L 
^^iWKv^-CHfl:**. 3 7t, 2 4^y^a 

hi"^o tijmLfc^r — ^7-^©5 ^LT 
V^^77-^bTTM- 1 k b p DN A£r 

^tfiia^^^r-^TTM-iN^^o PM«c. p 

UTTM-UEcoRIirEcoRVeitt 0. 
8%ftBWir^n— ^y/Hl*act(,jc«U, TTM- 1 
<Z>3' *««Sr^tp0. 4 k b p<O^Jt£y/W<fc!?£]HX 
U :7^y — a- • ^ n n^/WA^l^aL^y — /uftflgf:: 
£'0le]JftU KDHrMM13mpl07r-^Ec 
o R I £ E c oRV^MS^-ffcSffri: y#— i£*cj:«3 
S^UfCo r<D^^^^>e> 1 . lkbpDNA(D^n 
— =L>^tm»<0^m"C. TTM- 1O0. 4kbpD 
NA«rttflfi*»t7 7- ^TTM- 1 C£r#^ e 
(2) *8«»t77-^€>-*liDNA©M 

±12 (1) -e#btt^-@^ojja^^7r-^icov> 

10 0ml (D2 XYT§Hfe-e3 7t-Cl|itTV^ 
^lUTGUCm. o. i. =0. HCttZX ? t-^jx 
-e*VlD^ 3 7t:T5Wii^t5 0 0 0Gt3 0 

5o -CD±fSlC0. 2f&fi<D7Ky ac^U^iJ n — JV/ 
*fcth^A»^8« (2 0%#y^ix^y =1- 
^#6000, 2. 5M NaCI) Srftlx. 4\2T? 1 Bf 

m»m» 5000GT20 4m>b&m u vcm*®^ 

5o r^it^^rS 0 0 ji 1 <DTEig®f& (1 OmMT r 
is-HCK 1 mM EDTA, pH8. 0)IZ&1>> 
U 7x/-;i-^nD^Aatlji, /—/vttm 
T~&m&& t7 7 - "^<^^^ D N A £ SIR b it 0 
[0 0 2 3] (3) AI^U ^^u^Ktr^ 

:^)J:plcir#P)iifcDNA(c(t E^Jco^^tciTG 
A*Sfc6. rcOTGAIi. ii#<0«HJiart^H:. »Jh= K 

z&w&mwivttK /«c5o ^rr% TGAaiM^ft 

[0 0 2 4] 
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3' — T AC GTTC TTC CTC 
-5' 

[0 0 2 5] 
lit 21 

1 CcO^DNAirT— — A^i^ Frits Eck 
stein £><E>;£1£ (Nucleic Acid Re 
search 8 7 4 9-8 7 6 4, 1 9 8 5) 

^^TTM-1N' , TTM-1C' t<fo%* Lfc 0 
#£>3xfcTTM— 1 N' , TTM-lC 7r^DN 
A^r^rtt-Ftb^JIS^^S acI-EcoRK EcoR 
I-Bgl I ItMU 0. 8%i&M&TJfx2—xm 
^ibt^ioTl. Ik bp. 0. 4 k b pO$t/t-£T 

—XyyXS. KpUTTM- HSacI-Bglll 
-e^JgrU 4. 8kbpO^^-^iM0. 8 

IC^^^^^fcTTM- 1 ' ^O^^U'pUTT 
M- 1 ' £#£: 0 TTM-l' <DMm&F\n, Sang 
a r <b<OB ideoxyl (Proc. Natl. Ac 
ad. S c i . USA, 7 4 , 5463 (1977)) 

tc 0 Ztlfe, 3Z&<DM. g a 1 1 i s e p t i c um<D 
4 0 =5r n y/i/h y ^ T T M - 1 ^ y f K t ^ 

[0 0 2 7] [#%#|3] JfAM^^pNZn 

2 9R« 

N P^OE c o R I Wf)i 0&7. 3kbp) SrpUCl 
80E c oR IWWtUGL ~>-lfUtiL<D3Z 
ffi) \Zffi.&j2<A,X~zf7X^ KpNZ 1 3 3 (^J10. 0 
k b p) £r#fc 0 :o/7^ ^ Kd>*>. Hp a I-Sp 
el«tf G&3. 0 k b pONP^MK-) £rl5U9ttJ 
U V/— (K 1 enow) ^tCiO^ 

5fcjHfc b^lo *fcpUC18^f>RcoRI-Hi nd 
III Wr)i (52bp07Wn^y^Sffl 

LT#bixfcwC0 2o(0»f>ft^o^v>-e, ^^^5 K£ 
U Hpal-Spel ^tOE c o R VgBtfir£f&^ 
T\ ^:i: P UC18(DEcoRI-HindI I I Wt 
^ (52b p (D-*^? a — z=-^yn#L) 5rH i n d I 
I I (5' — CAAGCTTG— 3' ) £ E c 

oRI V^X— (5' -GGAATTCC-3' ) £JB 



C AAAC CTTAC C AC T ACTT 

v^»*j&*. /7^^ KpNZ13 3SRl:fit 

[0 0 2 8]E3*J2 (E?!l#*2) kfffl3 
3) (1 7-<^<DFPV/n^-S:^ lac 

^U2*i{CU lacZifi^f (pMC18 71 
MpMAO 0 1 Sirakawa et. a 

1 . , Gene, 2 8 , 127-132, 1984) t 

#-^5) % £?g6 fflr»a»*6) . E?9 7 (E^IJ#-^ 
7) ^E^J8 (K?IJ*#8) % K^J9 (££1**9) t 

Em o (Bwti o) twmi i sntti i) 

(E^IJ4<Z>5 / «5W©AGC(Dft(OT^ 
fbS*U6<E>3' «5Sffi«>G©«r<OC*'C|C«aiB^JTT 
TTTTTTTTTTTTTTTTTTGGC AT AT 
AAAT AAT AAAT AC AAT AATT AAT T A 
CGCGTAAAAATTGAA AAAC T ATT CT 
AATTTATTGCACTCt^Stt5#y^^^ 

^ n — =: V ^mk&tfM^faOtf y ^ ^ A^fcfflME 
Wtt«-g" (ga?lJ#-f§- 12) (Yuen et. a 
1 . , PNAS, 8 8 , 6417-6421, 1989 
*£) ^I^oTVNS) . E c o R I -H i n d I I I Br 
(fa 3. 5k bp. iKO^I^t) £#fc 0 ^<£> 
Ec oR I -H i n d 1 I I BtJt-*\ pNZ133SR 
«*AU /7^U*pNZ 1 7 2 9R^^tfc e 
[0 0 2 9] 
[MM- 1 ] 

KDNA TM-166D&# 
[00 30] (1) M- 1 6 DNA^^n — ~f\Z. Lfc 

±ib*%«i- (i) T^iytw^^Xv^y 

tyr^^ADNAlMglrXba I-CMU 0. 6 

*7/U*y«tK (0. 5M NaOH, 1. 5M N 
a CI) {UO^flitDNA^^ *fn$K (3 
MSBthy^ApHS. 5) Id O^WftLT^ 
t£6fgFS SCf£ (0. 7M NaCK 0. 07M^x 
^WtThWA* pH7. 5) Wt-fo^y^i/y 
(Cfe^UfCo m^CD^8 0tT'2^«tftlt, 4<£S 
ET (0. 6M NaCl, 0. 08M Tris -H 
CK 4 mMEDTA, pH7. 8) -10f&Denh 
ardt-0. 1% SDS-0. 1 %N a 4 P 2 O 7 
-5 0 m g/m 1 ^ilf^fffDNAtpUM- 1 6 
(:©/7^$ KrtlCM- 1 6DNA^$nt^5 ; 
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#§S¥ 2-1 1 1 7 9 5 ##JR) fcttfelcttv^m Lfc 

-hyW??^-^^^^, *D5. 5kb 

[0031] (2) Xbal ffiltfa 5 . 5kbp»rjt 
OpUC-1 9^£>^u — —l/tflkXf^i n^=.— ✓M'r/y 

±IB#%eu- (i) -cr#t^3/7X-7.^y 

t/f^*ADNA4A g£iSIIE»3RXb a ITM 
m> 0. 6%&M&T#u-xy/l>m%Lt*W)&, ms. 
5 k b pG>Wrtf«r|5]ifcLfc. ^ Xbalifk 

9 t v #—-e\c£oTmg 

U 3^yhi*lliTGllfcSr«f6Jm 5- 
^n-^e— 4 — ^ u u — 3 — f > /V— 0 — D—jfy # 

hfcT^/i'KO. 0 0 3%, /fy/n^W-^-D 
-#7# Y t o 7/i/K0. 0 3mM, 40/i g /m 1 T 
>«T-&tfLB*^«F»-e3 7<C, 1 5^fW«* 

^u^te^u -ti2 (2) tmm<D*m~?s^7v? 
4^—*,B >&fT#v\ *—yyi?*?y-7j—xvm^ 

<0-?*7*K K^pUM- 1 6 t£tt\ltz 0 
[0 0 3 2] (3) p UM- 1 6 >U — hDNAO 

jiia (2) Tf^MufcpUM- 1 6ft\znA£friti& 

5 . 5 k b p <Z>$rtf-<£>E^J£: Sanger £>£>D i d e 
oxyiSfe (Proc. Na t 1. Acad. Sci. U 
S A. , 7 4 , 5463 (197 7)) \Z£^XMVrl, 

A (STORFtv>5) <OWJ|fi»*flWrjttift|gSr®4tc 

36»fe*36*tb6aKy-<^K*rTM- 1 6^y^^K 

[0 0 3 3] 

[H«£0»|-2] 

TM- l 6^y^f KM!i =>ytftyh!>^;^ 
ft* 

(1) TM-16 0i^Ky (AT G) MMRXm 

ih= Ky (taa) hffAUTt^ 

KpMUTABOft* (B5*ffi) 
p UM- 16^ EcoRItPstl "CilMbffe. 0 . 
8%ffiiB^T^fn— ^^««c»c»|c«u. TM- 1 6 
<D5' Jfc&M&'Sttffol 0 0 0 b p<DWrft&y/U£9iB\ 

*y — AtfSRKiJ: DUlHliRUfCo tfcv^-e, 

WMl 3mp 1 07r-^E coRItPstlt 



RJ©«*\ 3 7<t:-C2 4^r^«L^^BlTG 1 

0 - D - 2f 7 * Y\fy/i/ K) trJDtTX-ga 
1 ^2%^^^<t5«C$e>{C*Dx:^^^ % m. o. 
i. &o. ii:/£5J:9i:iS^U tt3S^Jilc«^T@ 
{fc£i*\ 3 7^ 2 4WI>fy^^at, fcfcimL 
1t7r— itzfy — ?<Dih. *mvxi^\,^M&&jt7 
T — ±§2 1 0 0 0 b p iK-Srt A/-C^5 7r- 

6L' £r#*io »«DNA 
5' -CTCAGTGGATCCAGAGATG-3' 
£l^£U TM-16L' d^f&iaot^-^i 
77-^^7^-/^! Frits Eckstei 
n f>©^j£ (Nucleic Acid Resear 
ch 8 7 4 9-8 7 64, 1 9 8 5) iriotgWO 

6 L£r, Xbal, Nhel -ClJO&rU l!)9 8 0bp<O 

u ^^y— /v-eti©T*[HiJCtbfco pum-i 6 & 

V s p I -C*NHt&, BamHI y — SrttfislCft^tt 
»7 3 0 b p©Wf^-SrlilJRbfc. :«it^p 
UC18£rBamHI T^J»f L^SfSflrtC«i^A/'e^7 
^U*pUM-16R^|fc 0 ro^U'^Xba 

i, Nhe i ^mm^it'<**—n&'StfWrftb, ±12 

9 8 0 b p »rJi*tf>=0rtf £ y >«f — t?lC<i;oT*g^$i2\ 
SftO^J*^ KpMUTABr#t 0 

[0 0 34] (2) TM-16DNA^ff5h7 
y777^^-pAc ZM1 6<nmm 

(1) "C^fcpMUTAB^rB amH I 8 
%T#n — ^yyHt«*»U 9*§ 1 0 5 0 b p 

O^fK-^rlelilXUfco -^^anf>^/^h7y^77 
-^^-pACYMl [Matsuuva S. Vi 
r o 1 o g y. 1 7 3 674-682 (1989) ) 
SrBamHI-OBWR**. '&bthtz.Wifr*£ #13: £ <Dffi 

i o 5 o b pmxt^ v «t mt&'tz 

tJ, B&XD by ^7;^ — p Ac ZM1 6 £r# 
Ky ^v^-f-CD^&TtteZmzTM- 1 6DN 

[0 0 3 5] (3) ^M^^r^P ^-f/l^CDffrrJ 
F. L. ^7^Ab^t (Virology 5 2t 

1 9 7 3^ 4 56-4 6 71) l£lBtt£ftTV^*:&& 
IcmC AcNPV-BmNPV/^7*!) '7 
^/ADNA lMgSrJifS (2) -e^^n^h^V 
^77-^^-pAcAZMl 6 l-10u^ 
-^U, 15^g/mlOff«JlDNA^tP, 1 -H 
EPES (N-2-fc Kn^riyai^/i.tr-<7v?v-N / 
- 2 -^V^/l^Vgg) (pH7. 0) T95 

On licit jm^S:^^ — ^^ffl^L^d^5 0m 
ICO 2. 5M CaCl 2 ^TU ^Mt'3 0 
»H»J5KS*fe. 1 m 1 Ott^U^lDNASrS f j^ga^ 
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U 1 0%*^B£JEikif 2m 1 0*»«rin*r.- 

u /WV£[nJl& LtCo ZCDm&& PL'**- ~ n £ 

>{;m^tm- iey 3>tr^-^ h b 

[0 0 3 6] 

<7» n*6«2 (3) T#e>ttfcTM-i6!;3ye f ty 

(5X10 5 PFU) trfWHR^&ffittt 

SDS-PAGE$:lV^Hittc SDS-P 
AGEIt 2 0mAOtiOttT12. 5%^D7^ 
y^7; K^/u*rfl!ivT\ »2*IB««t«c«i*rfTV\ # 

[0 0 3 7] 

[jnkfl-4] 



^-rs^£>ic^&#] i ici: of^ScfH^TM- 1 6 y 

fwl 3m 1 <DV ^mmW±&fc (PBS) SrJnjt, 

afclM/l^Sr^SflSLfc. 6, 000 rpm30^ 
S^t^±«fl0mliCPBS19ml, K— A*A 

0-15 (-fc*#*U-f ^fcy/Utf^V «3E«£**a 
M) 4. 5m K UtK-/HW-0 2 0 (^-y^wf 

^»#y Wi/xfi/V' (2 o) y^tr^v 

^ttS» 0. 5m K i (»^°77^y 

Witco Corp. tfcS!) 6 5ml *5j:tfl 0% 
Jtol^PS^l. OmllrlDA, *-f^r5?a/<yH7^ 

[0 0 3 8] IOt>f /VT^a/^ h !7^^>"£r4 9 0 

iosPFSfi^*yi:i. OmifoMU 

«l 3aaic»*»bjfcii»*»Ru*ifeknet^EL i sa 

&6SBteW 3^X^r .^ytyf>f*AKP 1 3 
ft (Nat 1. Inst. Anim. Health. 
Q, 6 8- (1 9 6 4) ) , 1 0 6 c. f . u 

£l*#«:JB^-CJbC^«l"K P T L 0«Mft-C 1 6 8 PW8J 
*fe»wH«F«lc««Lr«»BlO*«'C. A& 
86»»**r«l3eLfc (*2) o 
[0 0 3 9] 



ft JK £?tTM- 1 6 U - KSfW* 



TM- 1 6 'J3>lft> hff&fe&f* 4 7. 2 

[^2] 
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£2. TM-1 6Un>t-^>h^-<^^^A{*fti$®oSS«^fe» 



0/6 ( 1 0 096) 
4/4 ( 0*0 
4/4 ( 0%) 
3/3 ( 09O 



[0041] ztommz. J: 9 . TM#W^ |: 

[0 0 4 2] 

[H!6flI-4] 
T TM— 1 #y KMy^^^tV h £>f 

(1) 1-1 ^/n^^-^TTM- 1 DNA 
*T*frfrLfc:/?*$ KpUTTMlDOii 
##09 2 "CffcTTM- 1 

KpUTTMl' (WO 9 3/24 6 4 6^i#I) 
(D^TTM- 1 # y KO|8*&3 KVfc:*>fc£A 

TG<D±«Ett:«IR»*D r a I «DWSMfc«ro< 

3' -TATAGAATTAAATTTTACTTAT 
TC-5' 

0#'(C, pUTTM-1' »!SacItEco 
R I -CilMfc«» 2 3 0 0 b p eoWf^SrlsIiR U rtt^rM 
13mpl06OSac ItEcoRI 

IE*!) i/tfKtMITTM-r £«:T~— A- 

Frits Eckstein h<D^m (N u c 
leic Acid Research 8749—8 
7 64, 1 9 8 5) iaotS»0*S!r*5r $tfc 0 
r<oac»«a^»^.7T— ^DNA*«K**S a c I £ 
E c o R I -WIMMM&2 3 0 0b pOK/fSrEJifcU f¥ 
VpUTTM-1' ^SacUEcoRI«lfc 
^^-Sr^/u^KfWc^n-^v^L, pUTTMl 

(2) T TM— 1 DNA£^rr£ h7^7/-^ 
^-pAc ZM-1« (®6#M) 

(1) -Cff»bfc^7^5 KpUTTM I D&ffiiRffX 
S s p I -CB§g?£i2:fc^> 7^S— A* • ^ n n^/^ 
1U /WtWcJ:0. PI§tfcpUTTMlD 

SrEMXUto :<05lgUpUTTMID$:DNA-^ 
^7H?ItKl enow^U S*5ki8*¥*t* 



«*te£0DNA*rigiftLfc. W:Bg 1 I l« 
Lx Ml 2 0 0 b pOTTM- 1 DN A$r^tpBPf>t 
«D) Sr. 0. 8%T#n— ^««8c»tcj:*)[5ijRu 

ft. -^3Su /<*aBW^ h9V^77 p 

AC YM 1 [Matsuura, S. Virolog 
y, 1 7 3 674-682 (198 9) ) frffillBBK 

^>?y — /i^tlR^J: 9, l§Up Ac YM1 SrEI 
ifcbfcc C(7Di§LfcpAcYMl$:DNA-^U^7 
— if I *CK 1 e n o w&S U***M*¥»5|e«iC tt 

DNA£[s]JfeLfCo ¥»5HafcftofcH8pAcYMl 
*»JIR»*Xh o I -CSJWU 152100b pOW^- 
(®) Sr, 0. 8%T#o— J*S»8cI&U:£!?HJfeL 
fc 0 JfcpAcYMl^XhoK B amH I -CiaJErL 

fc«»7 ioob p^nf^fcraai^urisiiRUfco ® 
<as>*> 3 u jJ^-ifj-ioTJijgL. 

<E> h7^77^^-pAc ZM- 1 £r#fc 0 
[0 04 3] (3) TTM- 1 DNA^r^tP^ =3^lf 

(3) ld:fcV^t\ h7^77^^^-<h L 
tpAcZMl 6«>^i>0 ICpAc ZM- 1 SrJBV^£A 

i frbtspttt i 3 oEyijsr^i-. 2 

*»6>EJ0«*l 2*Ttt^-«xt>«l*IEW*0"C3 / - 

leai 1 ] 
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&M<D&2 : 1 9 4 5 
W&%<Dmm: DNA 



1 CGT ACC TTT TAA TCC CTA TTG CCC It? TAT TTT ATT CTC ACG ATT CCA 48 

40 CTA ACA CCA CTT ATA CCA AGC CCA ATT AAC TCA CTA CAA CTT ACA CAC OB 

07 ATE ATC A AT GCT CAA CAA CTC ACA ACA ACT AAA AAC ATI ACT ACC TTT 114 

IKgaCQEVTTTBElSTF 10 

I45 CCC TTC TTA ATC AAC ATC TTA CCA AAT TAC CAA CTA ACT ACA CTT CCT . 192 

ITAFLIHMLr«TQLSTL6 32 

193 TAC TTA CAC ATT ACA CCA CCT CCT CCT CCA CTT CTA CTA CCC ATT CTA MO 

33 Y I Q I TAAAACLVVC1V 48 

241 TTA CTT CCA TTA CCC CCA ACA TTC TTT CTT AAA ACT ACA CCT AAA ACA 288 

49 LI AL C'ATF F V 8 T ■ B l T 64 

280 AAT CAA ATC CTT CCT CCA CTT CAA GAT CCT CAA CAA CAA CAA CTC CCA 336 

G5 B II V A A I ( BAB BE EVA 80 

33T CAA CAA GAA CAA GCT CAA CAA AAT CTT CAA CTC ACT CCA ACT CAA CAA 384 

81QBEQAEBHVEVT PT9Q W 

385 CCT CAA CTT AAC ACT CAA CAA nA ATT CCC ACA CAA TTA CTA ACA ACT 432 

BTABV8TEQLICT8LVTT 112 

433 CAT CTA CCT ACC AAT CAA CCT CCA CCT ACT CAA CAA CTT GAA CCT CAT 480 

113D¥ASN0AACTEC;VeCl 128 

481 TTA TTA CCT CCT ACT CAA CAA CCA ACC GAA ATC CCT CCA CCT CCT TCA 528 

IZDLlPPSQQPTEM. IPAfS 144 

529 CCA ATG CGT ACT CCT AAC TTA TTA CCT CCA AAC CAA CCT CCT CAT CCA 576 

145PtfG$FKLLCrNQAC(IP 100 

5TT CAA CAC CCA CCA CGT CCC ATC AAT GET CAT CCA GCT CAA CCA CCT CCT 624 

Jfll QBGPBPMBABPCBPtP ITC 

G25 CAA CAA CCT CCC CCA CCT CCA ATC GCA CCT CGT CCA TCT AAC CAA CCA 672 

ITTQ0AGPIPIC8CGSBQP 102 

6T3 AGA CCC ATG CCA AAT CCT CCA CAA AAC CAA CAA GCT CCA ACA CCA ATC 720 

1D3BPIIP8CPQHQ0GPBPM 208 

T21 AAC CCT CAA CM AAT CCT CCT CCT CGA CCA CCT CCC CCA CCA CCT AAC 768 

200 WPQCBPBPCPACPRPW 22< 

760 CCC CCA CAA AAT TCT CAA CCA CCT CCT CAA CCA CCT CCC CCA CGT CCA 816 

Z23CP0NSQPRPQPACPBP 240 

B17 ATG CCA CCT CCT AGA ICT AAC CAA CCA AGA CCA ATC CCA AAT GCT CCA 664 

241MCACES8QPEP8PHCP 256 
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[0 0 4 4] 

mm 2 ] 

^m<DM : mm 

m<0& : 1 *H 

mw&mm : momrn ^dna 

AATTCGAGCT CCGATCGTTG AAAAAATAAT ATAGATCCTA AAATGGAA 48 

[0 0 4 5] 
[E^I3] 
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[0 0 4 6] 

mm 4] 



3 

: 4 8 

GATCTTCCAT TTTACGATCT ATATTATTTT TTCAACGATC CGAGCTCG 48 



mma>&£ : 5 5 

most : 

mwcomm : flso&gj ^dna 

[ 0 0 4 7 j AGCTTTTTTT irTTTTTTTT TTTGCCATAT AAATAATAAA TACAATAATT AATTA 55 

[IB?!! 5 ] 

E?!W : 5 
B2#1<Z>§£ : 5 5 

&M<z>m : 
mm 

CGCGTAATTA ATTATTGTAT TTATTATTTA TATGCCAAAA AAAAAAAAAA AAAAA 55 

[0 0 4 8] 

wmw** : 6 

tS&mcDMZ : 4 0 

m<t>& : 1 *a . 

CCCGTAAAAA TTGAAAAACT ATTCTAATTT ATTGCACTCC 40 

[0 0 4 9] 

mm 7] 
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E#l©g£ : 4 0 

w&xom : mm 

SiCDS : 1 #jg 

GATCCCACTC CAATAAATTA GAATAGTTTT TCAATTTTTA 40 

[0 0 5 0] 

: 4 2 

wM&wm : focoma mdna 
mm 

GATCCCCGGG CGAGCTCGCT AGCGGGCCCG CATGCGGTAC CG 42 

[0 0 5 1] 

iwm 9 ] 

SOT#^ : 9 
B2^I©S^ : 4 2 

TCGACGGATC CGCATGCGGC CCCGCTACCC AGCTCGCCCG GG 42 

[0 0 5 2] 
VSM 1 0 ] 



: 3 9 

gg^cDa^ : mvmm mdna 

TCGACCCGGT ACATTTTTAT AAAAATGTAC CCGGGGATC 39 

[0 0 5 3] 

[sa^u i i ] 
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: 1 1 
2 : 3 5 

GATCCCCGGC TACATTTTTA TAAAAATCTA CCCGC 

[0 0 5 4] 

mm i 2 1 

: 1 2 
: 1 4 

g^icDM : mm 

%LV>®L : 1 *S 
ATTTTTATAA AAAT 

[0 0 5 5] 

[mm i 3 ] 



: 1 3 

ga#JCD££ : 1 3 8 7 
m<D& : 2*« 
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SLmomm : dna 




60 
110 
180 

muwimr cm&t&trc t atb jikt wffi aaa aca atc atc ma mo act 2X1 

H.t An Lys Lyw Arg II* lie ten Lya ™* 
15 10 

ATT ACT TTC TTA CCT ACA AJCA TCC TTT GET ACC AIT GGG ATT TCT AGC 279 
lie Sir tea Leu Sly thr Thr 3er Pho Lea Ser lis Cly lie s«r S«r 
15 20 25 

TCT AM TCP ATT ACT AAA AAA GAC CCA AAC CCA AAT AAT COC CAA ACC 327 
Cya »t Sex ILe Thr lyn Lya Asp AX<1 Ami Par© Aan Asa Cly Gin Thr 
30 3S 40 

CAA TTA CAA CCA GCC CCA ATJ6 GAG TTA ACT CAT CTA ATC AAT COT AAA 375 
Cln Lea Gin Ala Ala Arg Heft Clo Leu Thr Asp l«u lie Asa Ala Lys 
45 SO 55 

CCA ACC ACA TTA OCT TCA CTA CAA OAC TAT GCT AAC AST CAA OCT ACT 423 
Ala Airg The Leu Ala Ser Leu Gin Asp Tyr Ala Lys lie Glo Ala Ser 
60 65 ™ 

TTA TCA TCT GCT TAT ACT CAA GCT CAA ACA CTT AAC AAT AAC CTT AAT 471 
Lea Sor Ser Ala Tyr ser Clu Ala Cla Tax V*l Aan Asn Aon Leu Abu 
75 BO as *0 

CCA ACA CTA GAA CAA CTA AAA ATC GCT AAA ACT AAT TTA CAA TCA GCC 519 
Ala Thr Lou Cla Cla Lea Lya Bet Ala Ly* Tar Asn lea Gla Ser Ala 
95 lOO 105 



ATC AAC CAA GCT AAT ACC CAT AAA ACC ACT TTT CAT AAT CAA CAT CCA 567 
He ASH cm Ala Aan Thr Asp Lys Thr Tor She Asp Asn Cla His Pro 
U0 115 120 

AAT TTA GTT CAA CCA TAG AAA CCA CTA AAA ACC ACT TTA CAA CAA COT 615 
Asa Lea Val Cla Ale Tyr Lya Ala leu Lya Thr Tor Leu Ola Gin Arg 
125 ISO 135 

GCT ACT AAC CTT CAA CCT TTA CCT TCA ACT GCT TAT AAT CAG ATT COT 663 
Ala Thr Asa Leu Clu Cly Lea Ala Ser Thr Ala Tyr Asa Cln Xls Arg 
140 145 150 

AAT ART TTA CTG CAT CTA TAC AAT AAT GCT AST ACT TTA ATA ACT AAA 711 
Aan A on Leu Val Asp Leu Tyr Aan Asn Ala tor Soar Lsn lie Thr Lya 
155 160 IfiS 170 

ACA CTA CAT CCA CTA AAT CGC GGA ATG CTT TTA CAT TCT AAT GAC ATT 759 
Thr Lou Asp Pro Leu Asa Cly. Cly Met Lea Leo Asp Sar Asn Clu lie 
175 ISO MS 

ACT ACA CTT AAT CCC AAT ATT ART AAT AOS TTA TCA ACT ATT AAT CAA 807 
Thr Thr Val Abb Arg Aan lie Asa Aan Thr Leu Sex Thr lie Asn Cla 
190 195 300 
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CAA AM ACT AAT 6CT GAT CCA TTA TCT AAT ACT TTT ATT AAA AAA CTC 855 
Gin Ly» Thr Am Ala Asp Ala Leu Sex Aan Ser Phe lie Lye Lya VeX 
20S 210 215 

ATT CAA AAT AAT CAA CAA ACT TTT CTA CCC ACT TTT ACA AAC uCT AAT 903 
lie Cln Asm Am Ctu Gin S«r Phe Val Cly Thr Fhe Thr Asn Ala Asn 
220 22S 230 

CTT CAA OCT TGA AAC TAC ACT TTT CTT GOT TTT AGT CCT CAT CTA ACA 951 
Val Cln PTC Ser Aan Tyr Ser Pho Val Ala Mm Ser Ala Asp Val Tor 
235 240 243 ~ 250 

CCC CTC AAT TAT AAA TAT CCA ACA ACC AOC CTT KHIf AAT CCT CAT CAA 999 
Pro Val Asn Tyr Lye Tyr Ala Arg Are Tor Val Xaa Aan dy Aop ciu 

255 260 265 

CCT TCA ACT ACA ATT CTT CCA AAC ACC AAT ACT ATC ACA CAT CTT TCT 1047 

Pro Ser Ser Arg lie Leu A La Asn Thr Asa Ser lie Thr Asp Val Ser 
270 275 28Q 

UNIT ATT TAT ACT TTA CCT CGA ACA AAC ACC AAC TAC CAA TTT AGT TTT 1095 
Xaa lie Tyr Ser Lea Ala Gly Thr Aan Thr Lya Tyr Cln Phe ser Phe 
2B3 290 295 

ACC AAC TAT CCT CCA TCA ACT CCT TAT TTA TAT TTC CCT TAT AAC TTG 1143 

Ser Aan Tyr Cly Pro Ser Thr Cly Tyr Leu Tyr Phe Pro Tyr Lys Leu 
30O 305 310 

CTT AAA CCA CCT CAT CCT AAT AAC CTT CCA TTA CAA TAC AAA TTA AAT 1191 
Val Lye Ala Ala Asp Ala Aon Aon Val Cly Leu Cln Tyr Lye Leu Aan 
315 320 32S 330 

AAT CGA AAT CTT CAA CAA CTT GAG TTT CCC ACT TCA ACT ACT CCA AAT 1239 
Aan Cly Aen Val Cln Cln Val Cln Phe Ala Thr Soar Thr Ser Ala Aan 
335 340 345 

AAT ACT ACA OCT AAT CCA ACT CAO CAG TTC ATO AGA TTA AAC TTC CTA 12B7 
Aan The Thr Ala Aan Pro The: Gin Cln Leu tfet Are; Lea Lye Leu Leu 
350 355 360 

AAA TCG TTT TAT CAG GTT TAAG ATTTGG CCAAAACACA ATCGAATTAA 1335 
Lys Ser Phe Tyr Cln Val * 
365 

GTCTTCCAAC CCCTGAAOGA AATATGAATA AAGTTGCGCC AATGATTGCC AA -"Bg.I II 1387 
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